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C
linical scoring systems such as the systemic inflammatory response syndrome (SIRS) and sequential organ failure assessment (SOFA), which can predict outcomes in noncirrhotic patients, often are not as useful in cirrhosis. This may be because of the constant inflammatory response that is prevalent in this population. 1, 2 Recently, in the noncirrhotic population, the prediction of negative outcomes related to infections has been studied with the application of the quick sequential organ failure assessment (qSOFA) score. 3 qSOFA consists of 3 clinical elements: hypotension (systolic blood pressure 100 mm Hg), altered mentation (Glasgow coma scale < 15), and tachypnea (respiratory rate ! 22), of which 2 or more of these criteria are required to be considered positive. However, the qSOFA has not been validated prospectively in patients with cirrhosis. Thus, our aim was to compare qSOFA prospectively with other prognostic scoring systems, SOFA and SIRS, for the prediction of intensive care unit (ICU) admission, in-hospital mortality, and 30-day mortality in cirrhotic inpatients with and without infections, while controlling for cirrhosis severity.
Methods
Cirrhotic patients who were hospitalized nonelectively for infectious and noninfectious etiologies were followed prospectively for 30 days. SIRS, SOFA, and qSOFA were calculated on admission. 3 The presence of 2 or more SIRS criteria and 2 or more qSOFA criteria were considered positive for suspected sepsis. In addition, model for end-stage liver disease sodium (MELD-Na) scores, 4 laboratory data, vital signs, and mental status changes were recorded on admission.
The area under the curve (AUC) and 95% confidence interval were calculated for each scoring system in each group for the outcomes of interest (ICU admission, in-hospital mortality, and 30-day mortality). A multivariate base risk model was created using significant variables that were found on univariate analysis for each outcome of interest. The base risk model was then added to each scoring system for prediction. We then compared the AUC for all the final models against the base risk model.
Results
A total of 547 patients with a mean age of 57 AE 9.5 years and a mean MELD-Na score of 23.8 AE 17.2 were included in this study, of which 124 were infected and 423 were uninfected on admission. Alcohol (31%) and hepatitis C (24%) were the most common etiologies of cirrhosis. The infected group had a significantly increased white blood cell count (10 9 /L) compared with the uninfected group (9.25 AE 4.96 vs 7.58 AE 4.58; P < .001) There were no significant difference regarding SIRS (25% vs 20%), qSOFA (6% vs 6%), and SOFA scores (4.88 AE 2.67 vs 4.61 AE 2.54) between infected and uninfected groups.
Twenty-seven percent of the infected group was transferred to the ICU, although this was not significant when compared with the uninfected group. However, the infected group had a significantly higher in-hospital (10% vs 3%; P ¼ .001) and 30-day mortality (20% vs 12%; P ¼ .023). The most common reasons for ICU admission in the infected group were septic shock (33%), respiratory failure (24%), stage 3/4 hepatic encephalopathy (15%), and renal failure requiring continuous renal replacement therapy (15%), whereas in the uninfected group it was hemorrhagic shock (45%), followed by respiratory failure (17%), and stage 3/4 hepatic encephalopathy (11%).
Independent variables that were significant on univariate analysis for all 3 outcomes were age, sex, MELD-Na, albumin, and white blood cell count. These were used as a base risk model. When controlling for the base risk model, qSOFA was found to be the best predictor for ICU admission Abbreviations used in this paper: AUC, area under the curve; ICU, intensive care unit; MELD-Na, model for end-stage liver disease sodium; qSOFA, quick sequential organ failure assessment; SIRS, systemic inflammatory response syndrome; SOFA, sequential organ failure assessment. (AUC, 0.68) in patients without infection. However, all scoring systems were statistically similar in infected patients when compared with the base risk model (Table 1) . The base risk model alone was statistically similar regardless of the addition of any of the 3 scoring systems in the prediction of in-hospital and 30-day mortality (Table 1) .
Discussion
This brief report shows that cirrhotic inpatients admitted without infections have a different pathophysiology and hemodynamic status than infected patients, which can be captured by qSOFA and can predict ICU admission independent of age, sex, MELD-Na, albumin, and white blood cell count. However, the currently available clinical markers are insufficient in predicting the same outcome for infected cirrhotic subjects. Furthermore, qSOFA was not able to differentiate patients who are infected and uninfected based on admission variables. The lack of differentiation follows prior studies with SIRS 5, 6 and SOFA 7,8 that we replicated in our study. None of these admission scoring systems were able to predict in-hospital or 30-day mortality. Further validation is required in a large cohort of infected cirrhotic patients to validate the clinical utility of qSOFA. 
